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Description 

RELATED APPLICATIONS 

[0001] This application is a continuation-in-part of s 
U. S. Application Set, No. 07/685,278, filed by the same 
inventor on April 15, 1991 , currently copending, which is 
a continuation-in-part of U. S. Application Ser. No. 
07/396,129, filed by the same inventor on August 21, 
1989, now abandoned. 10 

BACKGROUND OF THE INVENTION 

pew of the Invention 

15 

[0002] This invention relates to the general field of 
apparatus and methods for combining audio and visual 
signals for displaying information. Specifically, the 
present invention relates to apparatus and methods for 
enhancing the comprehension and retention of informa- 20 
tion displayed in a book by combining visual and audio 
messages with the presentation of printed material. 

Description of the Prior Art 

25 

[0003] Comprehension of printed matter is a high- 
priority educational objective of modern society, ft is 
known that comprehension of all printed material 
depends on the viewer's ability to interpret visually per- 
ceivable information in accordance with previously 30 
acquired knowledge associated with that information. 
Accordingly, various attempts have been made at pro- 
ducing aids to enhance the process of interpretation of 
such visually perceived information in order to improve 
its comprehension and assimilation. 35 
[0004] Among the various devices found in prior art, 
U.S. Patents No. 4,021,932 to Lipps (1977), No. 
4,189,852 to Chatlien (1980), No. 4,273.538 to Ross 
(1981), No. 4,425,098 to Doring (1984), No. 4,752,230 
to Shimizu (1988), No. 4,778,391 to Weiner (1988), and ao 
No. 4,809.246 to Jeng (1989) disclose several 
approaches utilized to provide effective highlighting of 
printed material, either for amusement purposes or for 
improving the comprehension and retention of a reader. 
U.S. Patent No. 4,809,246, in particular, teaches a 45 
sound-illustrated book that utilizes a page sensing ele- 
ment that triggers an audio recording of a description of 
the printed matter on the page being viewed. 
[0005] In U.S. Patent No. 4,703.573 (1987), which 
constitutes the closest prior art, Montgomery et al. dis- so 
close an electronic book apparatus with audio and vis- 
ual components for electronically generating and 
transmitting a combination of sound and electronic 
images to identify the information displayed on an open 
sheet. Control circuitry is provided on the sheet to coor- 55 
dinate the functioning of the audio and visual displays 
according to a predetermined sequence considered 
appropriate to enhance understanding of th material. 



This book does, however not include visual information 
and switching means on every page. Similarly, U.S. Pat- 
ent No. 4,363,081 to Wilbur (1982) describes the use of 
light emitting diode (LED) components to highlight 
drawings and other printed matter in greeting cards. 
[0006] In addition, U.S. Patent No. 4,209,824 to 
Kauffman (1980) discloses a book comprising pages 
including electrical circuitry and apertures with light 
emitting devices in each page to illuminate areas of pic- 
tures printed on the page. U.S. Patent No. 3,592.098 to 
Zadig (1971) teaches a flexible conductive ink which 
enables the sheet on which the ink is printed to be 
folded across the ink without breaking the ink circuit. In 
U.S. Patents No. 1,545,217 (1925) and No. 1,670,254 
(1 928), Thurber and Gowin show the forming of conven- 
tional, non-electronic, books by folding a single sheet in 
accordion style. Finally, U.S. Patents No. 2,277,318 
(1942) and No. 2,444,355 (1948) to Grant and Kniznick 
illustrate the making of conventional books by folding a 
plurality of sheets in half and binding them at the folds to 
the spine of the book. 

[0007] A review of the prior art shows that most 
devices developed to date merely present an audio 
description or lighting of printed matter illustrated on a 
page. Others appear to limit the audio and/or visual 
enhancement to just printed words or printed images. 
Most importantly, though, the various kinds of apparatus 
used in prior art are not practical for bound book format 
because of the space requirements associated with the 
use of LED's or of conventional illumination devices, 
such as liquid crystal displays (LCD's), for providing the 
required visual enhancement. Moreover, the 
approaches taught in prior art to control the functioning 
of both the audio and the visual displays are specific to 
the requirements of each page; therefore, they are not 
suitable for voluminous multipage applications because 
of the excessive space requirements associated with 
running duplicate parallel circuitry from each page to a 
central control board through the book spine. Finally, no 
existing electronic book utilizes visual and audio mes- 
sages in interactive fashion with the reader to illustrate 
the printed material. 

[0008] Therefore, there still exists a need for practi- 
cal apparatus wherein visual information, presented in 
any character or image form on a page of a book (here- 
inafter referred to generally as printed matter, material, 
or information), is explained, highlighted, or in any way 
enhanced by sound and light displays systematically 
synchronized with the information to stress its meaning 
and improve comprehension and retention on the part 
of a reader. In particular, there is a need for a compact 
method of manufacturing that is suitable for assembling 
many pages into a single bound book in an economical 
and practical manner. 

[0009] In view of the foregoing, the primary objec- 
tive of this invention is to provide an electronic book 
apparatus that produces visual and audio enhancement 
of printed information. 
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[0010] Another objective of the invention is to pro- 
vide an lectronic book apparatus that produces visual 
signals in conjunction with the display of the printed 
information in the book in order to highlight and draw 
attention to it. 5 
[0011] A further goal of the invention is to provide 
an electronic book apparatus that also produces an 
audio signal, or message, in conjunction with the dis- 
play of the printed information in the book in order to 
describe and facilitate the reader's recognition and 10 
understanding of the material and to further highlight its 
presence on a page. 

[0012] The invention also preferably provides syn- 
chronization between the audio and visual signals in 
connection with any portion of the printed information to 75 
which they pertain, so as to clearly focus the attention of 
the viewer on the particular portion of interest and 
improve his or her comprehension of the material 
viewed. 

[0013] Preferably, the invention provides means for 20 
delivering the synchronized audio and visual messages 
according to a predetermined schedule appropriately 
chosen for educational or entertainment purposes. 
[0014] It is envisaged that the invention will provide 
an interactive system in which the reader of the book 25 
can chose between alternatives to best suit his or her 
interest, so that the reader's attention can be further 
stimulated by direct involvement in the viewing progres- 
sion through the material in the book. 
[001 5] The invention desirably provides an appara- 30 
tus that is suitable for assembly in voluminous form and 
wherein the visual and audio display of each page can 
be controlled directly from a central control board and 
independently of the other pages, 
[0016] In accordance with the invention, there is 35 
provided an electronic book having means for identify- 
ing printed information using visual and/or audio sig- 
nals, said means including: 

a) a modular core sheet bearing a circuit board 40 
layer and a visual information layer for communicat- 
ing visual information to a user; 

b) visual and/or audio signal means actuable to 
supplement the visual information; 

c) switching means in the circuit board layer associ- 45 
ated with the visual information and electrically con- 
nected to a power source to activate the visual 
and/or audio signal means to identify the visual 
information; and 

d) means for binding the modular core sheet to form so 
a book spine, wherein the modular core sheet 
forms at least two pages of the book and is config- 
ured such that each page includes the visual infor- 
mation layer and switching means, the modular 
core sheet including electrical paths to terminals ss 
connected to the power source. 

[0017] Embodiments of the invention will now be 



described, by way of example only, with reference to the 
accompanying drawings, in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0018] 

Figure 1 is a perspective view of the general fea- 
tures of an embodiment of the present invention 
showing the general configuration of the electronic 
book and illustrating an open spread with alphabet 
letters and pictorial representations of related sub- 
ject matter. 

Figure 2 illustrates the laminated construction of a 
book page exposing a circuit board layer sand- 
wiched between a top sheet bearing visual informa- 
tion and a bottom support sheet. 

Figure 3 is a block diagram illustrating the electronic 
components of the intelligent circuitry of the book of 
the invention. 

Figure 4 is a perspective view of a continuous core 
sheet used to form the leaves of the electronic book 
according to one embodiment of the invention. 

Figure 5 is a perspective view of the continuous 
core sheet of Fig. 4 after assembly into book-leaf 
form. 

Figure 6 is a cross-sectional view of a portion of the 
core sheet of the invention illustrating the construc- 
tion of a light emitting diode directly on the page of 
the book. 

Figure 7 is a perspective view of a modular core 
sheet used to form one leaf corresponding to two 
opposite pages of the electronic book according to 
another embodiment of the invention. 

Figure 8 is a perspective view of the modular core 
sheet of Fig. 7 after assembly into a modular book 
leaf. 

Figure 9 is a plan view of an example of a circuit 
board layer printed on the modular core sheet of 
Fig. 7 showing conductive paths through the center 
fold for connection, through the spine of the book, to 
intelligent electronic circuitry housed in the book 
cover. 

Figure 10 is a perspective view of a fan-like spine 
for receiving each nodular book leaf, as shown in 
Fig. 8, between flaps that contain corresponding 
connections to the control circuitry of the book. 

Figure 1 1 shows a perspective view of ah embodi- 



3 



5 



EP0582 646 B1 



6 



ment of the invention manufactured according to 
the spine and modular leaf approach illustrated in 
Figures 8 and 10. 

Figure 12 is a perspective view of another kind of 
core sheet used to form adjacent modular book 
spreads, each corresponding to two facing pages, 
of the electronic book according to yet another 
embodiment of the invention. 

Figure 13 is a perspective view of the modular core 
sheets of Fig. 12 after assembly into a book leaf 
and two corresponding book spreads. 

Figure 14 is a perspective view of a fan-like spine 
for receiving each modular book spread while being 
combined to form book leaves, as shown in Fig. 8, 
between flaps that contain corresponding connec- 
tions to the control circuitry of the book, wherein the 
spine is partially extracted for illustration. 

Figure 15 is an illustration of the electrical paths 
used to route the circuitry of the book of Fig. 12 
through the last book-spread module to the termi- 
nal board of the invention. 

Figure 16 illustrates the exact layout of the circuit 
board layer of the preferred embodiment of the core 
sheet shown in Fig. 12. 

Figure 17 shows the exact layout of the circuit 
board layer of the single-sheet last segment in the 
preferred embodiment of the invention, featuring 
the same set of connections of the circuit board 
layer of Fig. 16. 

DETAILED DESCRIPTION OF THE INVENTION 

[0019] The heart of this invention lies in the novel 
method of manufacture of an electronic book that per- 
mits the combination of visual and audible signal cir- 
cuitry in compact format for use in voluminous 
publications. In one embodiment, the book consists of a 
continuous sheet of circuitry folded in accordion fashion 
and bound at one end to form leaves and corresponding 
pages. In the preferred embodiment, the circuitry corre- 
sponding to each pair of facing pages (spread) or, in the 
alternative, to each book leaf (opposite pages on one 
sheet) constitutes a module that is made functional by 
connection with control electronics in the head portion 
of the book through flexible printed circuitry in the spine 
of the book. 

[0020] Referring now to the drawings, wherein like 
parts are designated throughout with like numerals and 
symbols, Figure 1 illustrates the general features of an 
embodiment of an electronic book 100 according to the 
present invention. The book comprises a cover 110 for 
cov ring and binding a multiplicity of laminated leaves 



1 20 bound at the inside margin 1 30 to form a spine 1 40. 
The cover 1 1 0 includes a head portion 1 50 that incorpo- 
rates the electronic control circuitry (intelligent elec- 
tronic circuitry) of the book (not shown in Fig. 1), a 

5 battery compartment 152, and a speaker 154. Each 
page 122 of the book 100 consists of a laminated 
assembly, as illustrated in Figure 2. A top sheet 124 in 
the laminated assembly bears visual information 126 in 
the form of printed images, alphabetical characters or 

10 other material suitable for affixation to a book page. A 
bottom or core sheet 121 bears a circuit board layer 123 
attached to the face of the sheet itself and including light 
emitting diodes (LED's) 125 corresponding to either 
translucent portions or apertures 128 in the top sheet 

75 1 24 for visual accessibility when the page 1 22 is assem- 
bled in its laminated form. 

[0021] Although obviously not visible in the figure, 
the page on the back side of Fig. 2 consists of the same 
structural components and also has a two-sheet lami- 

20 nated configuration, with a top sheet bearing printed 
information and a bottom sheet, normally the other side 
of the same core sheet forming the opposite page, bear- 
ing a corresponding circuit board layer. 
[0022] As explained in detail in the referenced 

25 copending applications and in several prior art patents, 
the circuit board layer 123 is provided with electrome- 
chanical contact switch elements 127 that extend 
through the top sheet 124 to initiate the operation of the 
electronic book 100 when the book is opened to the cor- 

30 responding page. Equivalent pressure or photo-sensi- 
tive switch elements could be used to perform the same 
function, thus activating the switch by applying pressure 
or by exposing it to light upon opening of the book, 
respectively. The switch element 127 on the page elec- 

35 tronically generates and transmits an identifying signal 
(such as an open or a closed circuit signal) through that 
page's circuit board layer 123 to the separate electronic 
circuitry 160 stored in the head portion 150 of the book. 
As shown in block form in Figure 3, this circuitry com- 

40 prises a power source 162 (provided in the form of a 
battery stored in compartment 152 of the book) which, 
through the switch elements 127 in each page, ener- 
gizes sequencer means 164, synchronizer means 166. 
and voice synthesizer means 168 coupled to audio 

45 means 170, which normally consists of a speaker 154 
(illustrated in Fig. 1). The power source 162 and the 
audio means 170 are preferably packaged inconspicu- 
ously in the head portion 150 of the book and are elec- 
trically coupled to the electronic circuitry 160 and to the 

so circuit board layer 123 of each page through appropri- 
ate interconnecting circuitry described below. The audio 
means 170 may consist of headphones (also not 
shown) for personal private listening while viewing the 
material contained in the book. 

55 [0023] In operation, using contact switch elements 
for example, whenever the book 1 00 is opened between 
two adjacent pages of a spread, as illustrated in Fig. 1 , 
the contact between the switch elements 1 27 on the two 
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adjacent pages is automatically interrupted, sending a 
signal to the electronic circuitry 160 that activates its 
control function to begin a sequence of visual and audi- 
ble signals associated with the material presented on 
the left page of that spread. The activating switch ele- 
ments 127 may function strictly by contact, as illustrated 
by the switch elements on the opposite pages of Fig. 1 , 
so that an open circuit is created by separating the 
pages and separating adjacent components that other- 
wise form a normally-closed switch assembly On the 
other hand, each switch element 127 could consist of a 
spring-loaded or of a pressure sensitive switching 
device triggered by the opening of the book at the corre- 
sponding page; or it could consist of a photo-electric 
element responsive to the light received when the book 
is opened (this embodiment of course, would not work 
in the dark). As illustrated in the preferred embodiment 
described below, each switch element 127 may simply 
consist of a pressure switch incorporated in the circuitry 
of each page and manually operated by the viewer to 
activate the audio and visual functions of that page. On 
the other hand, when the activation is achieved auto- 
matically by opening the book at any point, thus expos- 
ing the content of a spread of adjacent pages, the 
activation of the pair of switch elements 127 on such 
adjacent pages first triggers the operation of the cir- 
cuitry on the left page. The sequencer 1 64 and synchro- 
nizer 166 cause the identification and highlighting of 
selected portions of the printed matter 1 26 on that page 
by means of corresponding LED's 125 situated next to 
that matter; concurrently, they cause the delivery of 
voice messages for further identification and interpreta- 
tion of the printed matter through the voice synthesizer 
168 and the audio means 170, all in accordance with a 
predetermined order and interval of presentation pro- 
grammed in the electronic circuitry 160. The layout of 
the circuit board layer 123 corresponding to the acti- 
vated left page determines the exact physical location 
on the page of the visual signals produced by the LED's 
and visible through the translucent portions or apertures 
128 in the top sheet 124 of that page. Of course, these 
locations may be the same or vary from page to page 
according to the specific requirements for the material 
being displayed. In fact, the sequencer and synchro- 
nizer can be programmed through micro-chip integrated 
circuitry, according to methods well known in the art of 
integrated circuitry, to perform any sequence of visual 
and audio signal combinations in a manner tailored to 
produce maximum enhancement of the material pre- 
sented. In addition, the programmed display may 
include interactive alternative or repetitive sequences 
for the viewer's choice, to be implemented by pressure 
switches 129 incorporated into the circuit board layer 
123 of each page. Thus, for instance, at a certain point 
in the sequence of signal delivery, an audible message 
would inform the reader of alternative progression 
choices in response to specific instructions communi- 
cated by the reader through the pressure switch 129 



(which, in turn, could correspond to a recognizable fea- 
ture in the displayed printed material). For example, 
after a series of light and sound signals associated with 
the display of the printed image of a bear on the page, a 

5 message would be heard instructing the viewer to press 
the bear's nose once to repeat, twice to play a game, or 
not at all to continue to the next page. The game could 
consist of any light and sound combination of signals 
deemed appropriate for the desired purposes and any 

10 level of interaction could be designed into the pro- 
grammed sequence by requiring appropriate responses 
through additional pressure switches 129 similarly 
located to correspond to points of interest throughout 
the page. These various alternatives are matters of 

75 design choices concerning the audio and visual content 
of each book. Their implementation is a matter of pro- 
gramming electronic circuitry designed for the specific 
desired purpose, according to methods and apparatus 
that are well known in the art of speech synthesis and 

20 sequential light emission and that are not within the 
inventive scope of this specification. Therefore, the 
details of such implementation are not addressed here. 
[0024] When the logic of possibilities on the left 
page is exhausted, as determined by the specific pro- 

25 gram designed for the book, the sequencer 164 auto- 
matically starts a similar series of audible and visual 
signals for the adjacent right page in conjunction with 
the presentation of its printed material. The sequence of 
signals for each page may be the same or different, 

30 depending on the preprogrammed instructions, but it 
always contains light and sound signals designed to 
maximize the reader's understanding and retention of 
the printed material. At the conclusion of the sequence 
for the right page, the apparatus stops (unless forced to 

6 repeat by the reader in response to an available option, 
as described above for the left page) until a new pair of 
switch elements 127 is activated by the opening of the 
book at another page. 

[0025] While audio and visual displays similar to the 

40 one described above are known in the art, the method 
and apparatus of the present invention are particularly 
suitable for multi-leaf compilation. The approach used 
here utilizes novel methods for connecting the circuit 
board layer 123 of each page to the intelligent electronic 

45 circuitry 160, which results in a more compact design 
and added versatility. A novel approach is also utilized in 
placing LED's in the circuit board layer of each page in 
a way that reduces manufacturing costs and minimizes 
the space between pages occupied by the LED's. 

so [0026] As illustrated in Figure 4 for the first embodi- 
ment of the invention, a continuous circuit board layer 
186 for the entire book is printed on one side (the top 
side in Fig. 4) of a continuous core sheet 180 by means 
of flexible conductive ink. The core sheet 180 is then 

55 folded into equal segments in accordion fashion to form 
book leaves consisting of pairs of adjacent segments, of 
which the inside folds 184 are bound to constitute the 
book's spine 140, while the outside folds 182 constitute 
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the outer edges of the book's pages. Figure 5 illustrates 
the way the continuous sheet 180 is assembled into 
book-leaf form. As seen in both Figures 4 and 5, a ter- 
minal board 188 is provided to connect the circuit board 
layer 186, which passes through the last segment LI of 
the core sheet 180, to the intelligent electronic circuitry 
160 housed in the head portion 150 of the book's cover. 
The function of the terminal board 188 is to provide a 
convenient point of connection with the multi-terminal 
circuitry 160, whether by direct connection with elec- 
tronic devices in the circuitry or by connection with a 
master board (not shown in the figures) containing such 
devices and having terminal leads for connection with 
the terminal board 188. LED's 125, contact or photo- 
sensitive switches 127, and pressure switches 129 are 
incorporated into the continuous circuit board layer 186 
in the same manner as in the individual page application 
described in Fig. 2; that is, the circuitry of each page is 
independently connected to the electronic circuitry 160 
by separate conductive paths that run all the way from 
the particular page to last segment L1 through the entire 
portion of the core sheet in between. The last segment 
L1 is then connected to electronic circuitry 160 via the 
terminal board 188. 

[0027] Finally, each page formed by folding the con- 
tinuous core 180 as an accordion is laminated with 
matching printed material with translucent portions or 
apertures 128 corresponding to each LED in the circuit 
board layer of the book. Thus, the circuit board layer 1 86 
is covered throughout the book by sheets 124 contain- 
ing printed material and translucent portions or aper- 
tures 128 for each underlying LED. Obviously the 
continuous core 180 must be made of nonconductive 
material capable of accepting flexible conductive ink, as 
taught in the prior art. Any material suitable for making 
book leaves, such as paper or thin plastic, which can be 
folded without breakage, is acceptable. Typically, the 
fold lines are provided through what is referred to in the 
art of book-making as living-hinge" technology, which 
involves the formation of a hinge line by scoring it or 
compressing it onto the material constituting the leaf of 
the book. The material used may vary from pure paper 
to pure synthetic substances, including a variety of com- 
posite materials. For example, the products sold by 
Paper Sources International under the trademark 
"Chromolux*' and by the Champion International Corpo- 
ration under the trademark "Cromekote" consist of 
paper coated on both sides with a layer of synthetic 
material, available in overall thicknesses from approxi- 
mately 6 to 18 thousands of an inch. The product mar- 
keted by the Kimberly-Clark Corporation under the 
trademark "Kimdura" consists entirely of synthetic 
paper, a polypropylene material, available in thick- 
nesses ranging from about 3 to 12 thousands of an inch. 
The materials marketed by the Spring Hill Paper Com- 
pany under the trademark Xlaycoaf and by the ICI 
Company of England under the trademark "Melinex" 
consist of a polyester substrate. These materials are all 



suitable to practice the invention and can all be folded 
for long-term durability by means of living hinges. 
[0028] In a second embodiment of the invention, an 
equivalent configuration not shown in the figures, the 

5 circuit board layer 186 is printed on the back side of the 
continuous core sheet 180, so that it lays entirety on the 
back, instead of the front, of each core segment corre- 
sponding to a page. In that case, the circuitry becomes 
sandwiched between pages in the interior of each leaf 

w and, as a result, the LED's are not directly accessible 
from the front side, which is where the top sheet with 
printed material is laminated onto the core sheet. 
Therefore, it is necessary to provide perforations in the 
core sheet corresponding to each LED, so that it 

is becomes visible through the core sheet and, conse- 
quently, through the top sheet carrying printed informa- 
tion. Since this configuration causes adjacent portions 
of the circuit board layer to be in direct contact with one 
another because sandwiched between segments of the 

20 board, it is also necessary to protect the circuit board 
layer by coating it with a layer of flexible dielectric paint, 
such as the product marketed by Olin Hunt Specialty 
Products Inc., a subsidiary of the Olin Corporation of 
Ontario, California, under the name "37AC22 UV Cura- 

25 ble Spacer or equivalent insulating material. 

[0029] The circuit elements of the sequencer 164 
and synchronizer 166 are well known commercially 
available components and, therefore, are not herein 
described in detail. For example, three 16-to-1 analog 

30 multiplexers, such as sold by the Motorola Corporation 
of Chicago, Illinois, are perfectly suitable to provide the 
sequencer and synchronizer functions required to prac- 
tice the invention. Note that the sequencing and syn- 
chronous control functions may be included in a single 

35 integrated microprocessor, according to techniques that 
are also well known and within the skills of an artisan in 
the trade. Similarly, the voice synthesizer 168 may be 
one of several available speech synthesizers requiring 
the use of a microprocessor with a memory for storing 

40 the speech code, as well as a memory for storing the 
control code for displaying the visual signals. In the pre- 
ferred embodiment of the invention, which is detailed 
below, the sequencer, synchronizer and synthesizer 
functions are provided by a Texas Instruments TSP- 

45 50C-11 speech synthesizer in combination with a Sig- 
netics CD694067 decoder/multiplexer/expansion 
sequencer, and a 10 MHz synchronization crystal, 
which are programmed to perform the desired functions 
as the circuitry of each page is activated according to 

so the packaging described herein. 

[0030] Commercially available LED's, such as 
those used in prior art devices that affix LED's to a sup- 
porting page, are available in a variety of thicknesses 
approximately in the 20 to 50 thousands of an inch 

55 range. For example, Instruments Design Engineering 
Associates, Inc. of Brea, California, sells an LED 
approximately 50 thousands of an inch (1.3 mm) thick, 
which is suitable to practice this invention. A such thin- 



11 



EP 0 582 646 B1 



12 



ner, and therefore preferable, LED is sold by Citizens 
Electronic Company of Japan as Part No. CL-190YG-X, 
believed to be approximately 20 thousands of an inch 
thick. 

[0031 ] Another novel characteristic of this invention, s 
suitable for embodiment in any of the configurations 
adopted for assembling the electronic book, lies in the 
method of manufacture of the LED structure within the 
circuit board layer 186, whereby each LED component 
is formed directly in the core sheet 180 of the book, w 
Instead of mounting commercially available LED's into 
the network of the circuit, it is found that construction of 
each LED structure 125 directly into the circuit board 
layer of each page results in significantly lower manu- 
facturing cost and lower overall thickness of the page, is 
Thus, as illustrated in the greatly enlarged cross-sec- 
tional view in Figure 6 of an LED site within a leaf of the 
core sheet 180, using techniques similar to well known 
methods employed for mass production of LED's, a 
semiconductor die chip 192 is deposited directly into 20 
each LED site in the circuit board layer 186 of the con- 
tinuous core sheet 180. A base is first prepared for each 
LED by laying a small length of conductive tape 191 
across each set of LED terminals in the circuit board 
layer 186. The tape 191 is adhesive on both sides and 25 
laminated on the top side with copper foil 193, appropri- 
ately scored in the middle to form two electrically sepa- 
rate copper strips. This kind of conductive adhesive 
tape is available commercially in a variety of forms pro- 
duced by the 3M Company of Saint Paul, Minnesota, 30 
such as copper-foil-backed 9703 Transfer Conductive 
Adhesive. The section of tape used on each LED site is 
oriented so that each copper strip covers one of the ter- 
minals in the circuit board layer 186. The conductivity of 
tape 191 is directional only, so that a current can flow 35 
across but not along the plane of the tape; therefore, the 
two copper strips 193 are initially electrically insulated 
from one another, but are connected through the tape 
191 to the corresponding circuit board layer terminals 
on which they lie, thus forming suitable electrodes for 40 
integrating the semiconductor die into the circuit board 
layer. A semiconductor die chip 192 is then placed on 
the cathode side and electrically connected and bonded 
to the anode side by a strand of conductive epoxy resin 
1 95 deposited on the anode side and stretched to make 45 
contact with the die chip. In practice, this bonding oper- 
ation is performed simultaneously on multiple die chips 
on the tape, which is then cut to yield individual LED 
components. Each component is then affixed with the 
appropriate electrical orientation to the terminals in the so 
LED sites of the circuit board layer and covered with a 
sufficient amount of non-conductive epoxy resin 196 to 
bond it to the core sheet 180 and to the conductive ink 
of the circuit board layer 186. In addition, the resin 196 
cov ring the site tends to acquire a curvature that forms 55 
a lens over the light emitting diode, thus further enhanc- 
ing its effect in providing visual signals to the reader of 
the book. As explained above, if the circuit board layer 



186 is printed on the back side of the core sheet 180 
and each LED is thus constructed on the back side of 
each segment constituting a page (as illustrated in Fig. 
6), a corresponding perforation 194 on the adjacent 
segment of core sheet (both s gments forming a book 
leaf) is required to make the LED visible from the front 
side of such adjacent segment In that case, in order to 
properly coordinate the functioning of the visual display, 
the circuitry and the LED's corresponding to each page 
would have to be placed on the back of the segment of 
core sheet corresponding to the opposite page (i.e., the 
back of the adjacent segment). This way, the LED can 
be seen through the perforation 194 placed on the page 
to which the LED pertains (i.e., the page on the adjacent 
segment). 

[0032] The LED manufacturing industry provides 
standard equipment that can be used to manufacture 
the LED'S of the invention directly on the circuit board 
layer, as described above. Kulicke and Soffa Industries, 
Inc. of Willow Grove, Pennsylvania, provide several die 
bonders, such as the Models 6490 and 6491 semiauto- 
matic Die Bonders, that have proven suitable for the 
task. The average combined thickness of the conduc- 
tive tape 191 and copper foil 193 used in the preferred 
embodiment of the invention (the 3M 9703 Transfer 
Conductive Adhesive mentioned above) is approxi- 
mately 1.4 thousands of an inch; the semiconductor 
LED die chip 192, a product marketed by Hewlett-Pack- 
ard, National Semiconductor, and other companies, is 
less than five thousands of an inch thick, depending on 
the specific product used; and the conductive strand 
195, formed using LED wire bond material as available 
from Kulicke and Soffa Industries, is also approximately 
5-10 thousands of an inch thick, depending on how it is 
laid. The nonconductive protective resin 196 (also avail- 
able form Kulicke and Soffa Industries) that is used to 
cover the assembly of the other parts varies in thickness 
as needed. Therefore, the overall thickness of an LED 
so constructed is approximately 10-20 thousands of an 
inch, even including the arbitrary thickness of the pro- 
tective lens 196. TTiis constitutes a thickness reduction 
with respect to most standard LED's, which can reduce 
the overall thickness of each page and permit the con- 
struction of an electronic book containing a large 
number of pages. 

[0033] In a third embodiment of the invention, the 
circuit board layer of each page is further simplified by a 
modular approach to the construction of each book leaf. 
This approach can also take different configurations 
depending on whether the circuit board layer is printed 
on the front or the back side of the core sheet for each 
page. When printed on the front side, as shown in Fig- 
ure 7, each leaf of the book consists of one core sheet 
116 corresponding to two opposite pages on the same 
leaf, referred to in the figure as O and E for odd and 
even with reference to conventional page numbering. 
Each core sheet 1 1 6 bears a circuit board layer 1 1 2 cor- 
responding t the specific display requirements of the 
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two pages O and E, with the same general characteris- 
tics described above for the continuous core sheet 180 
of Fig. 4. That is, the circuitry of each individual page 
(containing the LED's 125, the switch element 127, and 
the pressur switches 129 for that page) is self-con- 5 
tained, independent of the circuitry in any other page, 
and connected to the separate intelligent electronic cir- 
cuitry 160 through conductive paths originating in the 
connections 1 1 3 across the center fold 1 1 4 of the mod- 
ular core sheet (which becomes a common edge w 
between the two opposite pages after folding of the core 
sheet and becomes part of the spine of the book after 
assembly into book format). Thus, the circuitry of each 
page is connected to the electronic circuitry 160 in par- 
allel to the circuitry of each other page, and it is control- 75 
led directly by the circuitry 160 through separate 
connecting terminals. By folding each core sheet 1 16 in 
two backwards, in the direction of arrows A1 and A2 and 
along the center fold 114, a book leaf 116 is formed 
wherein the edge corresponding to the center fold 1 14 2 o 
constitutes the inside margin of each opposite page O 
and E (and the common edge of the folded module), 
and wherein each page contains the half of the circuit 
board layer 1 12 that pertains to its printed material, as 
illustrated in Rgure 8. By properly positioning the con- 2 s 
nections 113, which span the fold 114 of the circuit 
board layer 112, these connections can be used, 
through corresponding connections 223 in a specially 
constructed spine 221 of the book (shown in Figure 10), 
as the conductive paths to the intelligent electronic cir- 30 
cuitry 160 housed in the head portion 150 of the book's 
cover. An example of one such circuit board layer 1 12 is 
shown in Figure 9, wherein each LED site is shown with 
two LED's. 

[0034] As illustrated in Figure 1 0, the specially con- 35 
structed fanlike spine 221 is provided for receiving each 
book leaf 1 16 sandwiched between flaps 222 that con- 
tain connections 223 configured to correspond and 
become coupled to the connections 1 13 of each leaf to 
form a conductive path to the main brain of the book 40 
through a last segment L2 (equivalent to the last seg- 
ment L1 of the core sheet 180 shown in Figures 4 and 
5). Like the continuous core sheet 180, the spine 221 is 
constructed by printing on a single sheet, by means of 
flexible conductive ink, a continuous circuit board layer 45 
286 converging to the segment L2, which is designed 
for coupling with the intelligent electronic circuitry 160 
housed in the head portion 150 of the book's cover 
through the terminal board 188. The continuous sheet 
of the spine 221 is folded (except for the segment L2) so 
into equal narrow segments or flaps 222 in accordion 
fashion to form the spine 221 shown in Fig. 10. A spe- 
cific conductive path goes from each connection 223 to 
the last segment L2 through the accordion-folded spine 
and there it is routed to a common terminal board 188. ss 
Therefore, once inserted into the spine and coupled to 
the connections 223 between each pair of flaps 222, the 
connections 113 f each modular b k leaf 116 are 
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directly connected to the terminal board 188 (and there- 
fore to the electronic circuitry 160) through the continu- 
ous circuitry printed on the continuous core sheet of the 
spine 221. Thus, all modules are coupled to the control 
circuitry 160 through corr sponding c nnections 223 
and each module becomes independently functional 
when the corresponding switch element 127 contained 
in its circuit board layer 1 12 is triggered by the opening 
of the book at the corresponding place. Of course, as 
explained above, when that happens the electronic cir- 
cuitry 160 first activates the circuitry on the left (even) 
page and then that on the right (odd) page. Figure 1 1 
shows a perspective view of an embodiment 200 of the 
invention manufactured according to the spine and 
modular leaf approach just described. 
[0035] One of the advantages of this modular 
approach is that each pair of pages O and E on the 
opposite sides of each leaf can be designed independ- 
ently of the rest of the book, the only constraint being in 
the points of connection 223 through the spine 221. In 
addition, if the same visual display configuration is used 
for all pages in the book, the modular approach makes 
it possible to use the same core sheet (1 1 6 for example) 
for the entire book, identical in all respects except for 
one identifying connection 113, laminated with different 
printed material for different pages, thus greatly 
decreasing the cost of printing individual circuit board 
layers for each page. By comparison, the versatility of 
the accordion approach of the first embodiment is lim- 
ited by the requirement that all electrical paths for the 
entire set of pages be cumulatively run through the con- 
tinuous core sheet to the last page for connection with 
the terminal board 188. This means that the complexity 
of each individual page is necessarily reflected in pro- 
gressively crowded circuitry toward the last page, where 
it all converges for connection with the terminal board. 
Therefore, the complexity of the circuitry on each page 
is necessarily limited by corresponding physical space 
requirements. Moreover, the accordion approach 
requires that any modification to the circuit board layer 
186 be reflected in a manufacturing change to the entire 
continuous core sheet 180, instead of only one core 
sheet 116, with obvious cost and versatility drawbacks. 
[0036] In a fourth embodiment of the invention illus- 
trated in Figure 12, when the modular approach is used 
with the circuit board layer printed on the back side of 
the core sheet for each page, each spread (instead of 
leaf) of the book consists of one core sheet 216 corre- 
sponding to two facing pages on adjacent leaves, again 
referred to in the figure as E and O for even and odd with 
reference to conventional page numbering. Thus, by 
combining each pair of core sheet modules 216 so that 
the back sides of opposite pages come together and 
sandwich their respective portions of the circuit board 
layer 212, a leaf 215 is formed, as illustrated in Figure 
13. Of course, perforations 227 corresponding to each 
LED on the sandwiched back side of each page must be 
provided for visibility. As sh wn in the right hand page of 
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Fig. 1 3, a top sheet 224 bearing printed matter and light 
apertures 228 (or corresponding translucent portions) is 
then affixed to each page to complete the laminated 
assembly. 

[0037] In this configuration of the modular 
approach, each modular core sheet 216 (a spread of 
the book) bears a circuit board layer 212 corresponding 
to the specific display requirements of the correspond- 
ing pages, again with the same general characteristics 
described above for the continuous core sheet 180 of 
Fig. 4. By folding each core sheet 216 in two forward, in 
the direction of arrows A3 and A4 and along a center 
fold 214, as seen in Fig. 12, and by joining adjacent 
modules, as shown in Fig. 13, book leaves 215 are 
formed wherein the center folds 214 constitute the 
inside margins of each facing page E and O, and 
wherein the back of each page contains the half of the 
circuit board layer 212 that pertains to the printed mate- 
rial of its opposite page. Thus, each half of the circuit 
board layer printed on the back of each spread is con- 
nected to the other half by connections 213 along the 
fold corresponding to the outside edge of each center 
fold 214. For example, as shown in Fig. 12, the circuitry 
on the back of the odd page 0 on the left module in the 
figure corresponds to the printed material on the front of 
the even page E of the right module; similarly, the cir- 
cuitry (not seen in the figure) on the back of the even 
page E on the right module necessarily corresponds to 
the printed material (also not seen) on the front of the 
odd page O of the left module. Since this configuration 
causes portions of the circuit board layers on adjacent 
core sheets to be in direct contact with one another 
because sandwiched between segments of adjacent 
spreads to form book leaves, it may also be necessary 
to protect the circuit board layers by coating them with a 
layer of flexible dielectric paint, such as the Olin Hunt 
"37AC22 UV Curable Spacer" product mentioned 
above, or equivalent insulating material. 
[0038] In a manner equivalent to the method 
described above, by properly positioning the connec- 
tions 213 of each circuit board layer 212 to overlap cor- 
responding connections 223 (see Fig. 10), each core 
sheet 216 can be plugged in modular form into a match- 
ing spine 220 (seen in Fig. 14) equivalent to the spine 
221 of Fig. 10. Of course, though, as shown in Fig. 14 
where the spine 220 is only partially enmeshed with 
several core modules for illustration purposes, each 
module received between sets of flaps consists of one 
spread of facing pages, rather than one leaf of opposite 
pages. The spine of the book remains the point of con- 
nection for each page and each connection 223 in the 
spine is tied to a conductive path that is routed through 
the last segment L3 of the spine to the terminal board 
188 (not seen in Fig. 14), which is in turn coupled to the 
intelligent electronic circuitry 160 housed in the head 
portion 150 of the booKs cover. 
[0039] As for the modular leaf approach of the third 
embodiment, the advantages of this modular approach 



include the fact that each pair of pages E and O on fac- 
ing sides of each spread can be designed independ- 
ently of the rest of the book, the only constraint being in 
the points of connection through the spine. In addition, if 

5 the sam circuit-board-layer layout is used for all 
spreads in the book, the modular approach makes it 
possible to use the same core sheet 216 for the entire 
book, with a single different connection 213 in each cir- 
cuit board layer for identification purposes, laminated 

70 with different printed material for different pages, thus 
again greatly decreasing the cost of printing individual 
circuit board layers. 

[0040] In yet another, fifth, embodiment of the 
invention, the accordion-type spine illustrated above as 

75 220 (or 221) may be physically eliminated from the 
structure of the book, if the connections 213 (or 1 13) in 
adjacent modules overlap one another, because the 
abutting connections 213 (or 113) provide sufficient 
electrical contact, when bound together, to form the 

20 required electrical paths to the last segment of the cir- 
cuit (illustrated in the figures as L3 and L2 for the two 
embodiments, respectively). Thus, as seen in Figure 15, 
the spine assemblies 220 and 221 may be functionally 
replaced by a single-sheet last segment L4 containing 

25 electrical paths 386 that couple each connection 21 3 (or 
1 13) on the last module 216 (or 116) with the terminal 
board 188. Fig. 15 illustrates the coupling between elec- 
trical connections 213 in a modular spread 216 and cor- 
responding connections 313 in the last segment L4, 

30 wherein the connections are shown slightly apart for 
clarity. Of course, every other connection 2 1 3 (or 1 1 3) in 
the adjacent modules becomes also connected to the 
terminal board 188 by virtue of the contact between 
abutting connections 213 (or 1 13). That is, all modules 

35 become connected in parallel to the electronic circuitry 
160. Note that the single-sheet segment L4 could also 
be eliminated altogether by connecting the terminal 
board 188, or any equivalent terminal layout used for 
coupling the modules with the intelligent electronic cir- 

40 cuitry 160, directly to the connections 213 (or 1 13) in the 
spine of the book. 

[0041] In order to improve the contact between 
abutting connections 213 (or 113) in this fifth embodi- 
ment of the invention, it is found that the use of aniso- 

45 tropic conductive material may be useful in the 
construction of the book of the invention. This material, 
also referred to in the industry as a z-axis conductive 
membrane, is characterized by its directional electric 
conductivity across its thickness (the z axis) and by its 

so otherwise insulating characteristics in any other direc- 
tion. It is available in tape form, such as the Scotch 
Brand 9703 Conductive Adhesive Transfer Tape sold by 
the 3M Company of St. Paul, Minnesota: or in liquid 
form, as the Anisotropic Heat-Seal Coating 41DJB130 

55 sold by the Olin Hunt company of Ontario, California. In 
either form, the anisotropic conductive material is laid 
on the circuit board layer 212 (or 1 12) to cover the con- 
nections 213 (or 1 13), and it is sandwiched between the 
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modules to provide electrical contact between each pair 
of abutting connections without causing electrical short- 
ing with the adjacent circuitry. Some of these products 
(e.g., the Scotch transfer tape) are placed on the circuit 
board layer as tap , which is cut t cover the desired 5 
portions of the board. Others (e.g., the Olin Hunt coat- 
ing) are spread as a thin layer of paint or glue (0.5 to 1 .5 
ails in thickness), and are then heated to cure into a 
membrane with the required anisotropic characteristics. 
In any event, with or without the aid of anisotropic con- w 
ductive material, the book of the invention can be bound 
according to conventional book binding procedures, 
requiring an adhesive (such as one of the polyurethane 
glues normally used in book-binding) to form a spine 
holding the modular leaves or spreads together. 15 
[0042] It has also been found that variations of the 
book may employ thermochromic print in lieu of some of 
the light emitting diodes used in the display of the inven- 
tion. Thermochromic printing is a well known technique 
and it is accomplished by screen printing a layer of ther- 20 
mochromic paint or ink and then superimposing a layer 
of conductive material, such as screen printable carbon, 
between two conductive leads on a support foundation. 
When electric current is passed through the conductive " 
material from the leads to which it is connected, the 25 
heat generated by the current causes the thermochro- 
mic paint to change color, normally from an unobtrusive 
grey to a bright color of choice. Thus, this technique is 
particularly suitable to supplement or replace the use of 
LED'S for this invention. Just as detailed above and so 
illustrated in Fig. 6 for LED's, the two layers of thermo- 
chromic paint and conductive material can be laid 
across each set of terminals in the circuit board layer 
186 to form a thermochromic element. Screen printable 
thermochromic paint is available in various colors from 35 
the Murfin Division of the Menasha Corporation of 
Neeha, Wisconsin; and screen printable carbon is avail- 
able from Olin Hunt under the name "Advanced Ther- 
moset Polymer Thick Film IL-1 Graphite Conductor. " 
[0043] Thermochromic inks are normally offered in 40 
two formats. In one format the ink changes color when 
heated above a certain temperature and returns to its 
original color when cooled down. In the other format the 
ink is transformed into an almost transparent state by 
heat and returns to the original color when cooled down. 45 
The cycle can be repeated each time as the tempera- 
ture is increased or decreased and is the same for both 
color-to-color and color-to-colorless options. There are 
several different types of thermochromic inks (12 
offered by Menasha) with threshold temperatures rang- so 
ing from -3°C to 58°C. Similarly, original and changed 
colors can be specified within a wide range of colors, 
including colorless among the latter, which can be used 
to expose a printed design underneath the original 
color. Finally, thermochromic inks can be printed on ss 
most ordinary printable surfaces. 
[0044] Another application that is ideal for this 
invention is the use of electro-illuminating ink, which can 



be laid between terminals in the circuit board layer of 
the invention in the same way that has been detailed for 
LED's and thermochromic print. This ink is conductive, 
like the ink used to form the circuit board layer 186, but 
it becomes luminous when current flows through it. 
Therefore, it affords an easy tool for illuminating the 
printed matter in the book with a variety of glowing 
colors. Electro-illuminating ink is available in different 
colors, for example, from the Murfin Division of the 
Menasha Corporation. 

[0045] It should be noted that the modular approach 
illustrated in Figures 12-15 is suitable for using a single 
source of visual enhancement (whether LED, thermo- 
chromic element, or electro-illuminating ink site) for two 
opposite pages. By sandwiching the visual enhance- 
ment source between two perforations 227 on opposite 
pages and connecting it to the circuitry of both pages, 
the same source becomes available for the function of 
the circuit board layer for each page. A lens of the type 
formed with the non-conductive epoxy resin 196 shown 
in Fig. 6 should be used on both sides of the visual 
enhancing source to protect it from damage through the 
perforations 227. In the case of thermochromic ele- 
ments, two different paints can be used around a single 
conductive strand of carbon to produce different colors 
on each side. Obviously, any combination of LED's, 
electro-illuminating ink, and thermochromic elements 
can be used throughout the circuit board layer of the 
invention without affecting any of the features described 
in this specification. 

[0046] It should also be noted that, as indicated 
above, the switch elements 127 that automatically initi- 
ate the visual and audio display sequence when the 
book is opened at a given page may be replaced by 
manually operated switches, such as pressure switches 
1 29 incorporated in the circuit board layer 1 1 2 or 2 1 2 of 
the page, to be activated by a user at will. Figure 16 
illustrates the exact layout of a circuit board layer 212 (i. 
e., used in the modular configuration described in the 
fourth and fifth embodiments) that is preferred at this 
time. In this preferred embodiment the switch elements 
127a and 127b for each page consist of a conductive 
pad that is designed to abut a corresponding pad in the 
circuit board layer of the opposite page on the same 
leaf, the two pads being separated by a pressure sensi- 
tive dialectric medium, such as the Olin Hunt 37AC22 
UV Curable Spacer product mentioned above. The dia- 
lectric is laid in grid form between conductive surfaces. 
Depending on the denseness of the grid, the conductive 
surfaces can be forced to come into contact through the 
dialectric grid by pressing against it. By choosing the 
appropriate grid, the dialectric medium thus becomes 
conductive (or, more precisely, its insulating function is 
bypassed) when a certain level of pressure is exerted 
upon it, thus connecting the two pads and activating the 
switch formed by them. For the purposes of this inven- 
tion, it is recommended that the dialectric be screened 
over the printed circuit board layer in a grid that 
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becomes conductive under approximately 7 ounces per 
square inch of pressure. Thus, the two switches formed 
by the switch element pairs 127a and 127b are utilized 
as pressure switches to activate the odd and even page, 
respectively, of the leaf. The pressure switches 129 for 
interactive sequences controlled by the viewer are also 
implemented by pressure switch elements 129a and 
129b incorporated into each half of the circuit board 
layer. Thus, by combining adjacent modules in the man- 
ner shown in Figures 12 and 13, the circuit board layer 
212 of Fig. 16 forms switches 127 and 129 sandwiched 
in each leaf 215 that are used to interact with the elec- 
tronic control circuitry 160 to activate and control the 
progression of the various display functions pro- 
grammed for each page on that leaf. 
[0047] In the preferred embodiment, the LED's 125 
(or, equivalents any of the other visual signal means 
discussed above) are mounted on one half only of the 
circuit board layer and each LED is used for both of the 
opposite pages of the leaf within which it is sandwiched. 
Perforations or translucent portions 227 on both sides of 
the LED make it visible to both pages. Thus, the same 
general layout shown in Fig. 16 is used for all modules 
of the preferred embodiment of the invention, the only 
variation from module to module consisting in one differ- 
ent connection 213 for coupling with a matching individ- 
ual connection 313 in the last segment L4 and, 
therefore, with a different terminal in the intelligent elec- 
tronic circuitry 160 (so that each module is connected 
and can be activated independently). Using the binding 
technique described for the fifth embodiment (without a 
fan-like spine), each of the free connections 213 in each 
module (in the drawing of Fig. 16 for example, 25 con- 
nections are shown as free, i. e., not connected to the 
circuit board layer 212) serves as a bridge, through 
abutting connections in all adjacent modules, to a corre- 
sponding connection in a module where it is used as a 
path connecting the circuit board layer of that particular 
module to the terminal board. Thus, all modules feature 
the exact same set of connections 213, but each mod- 
ule uses one different connection for coupling with the 
intelligent circuitry. Figure 17 shows the exact layout of 
the last segment L4 in the preferred embodiment of the 
invention, featuring the same set of connections 213 for 
coupling with the nodules 216 in the manner shown in 
Fig. 15. Multiple pressure switch elements 129 are also 
added to the circuitry. By covering all the switch ele- 
ments 129 with the pressure-sensitive dielectric 
medium described above and by folding the segment L4 
along a center fold 314, matching pairs of switch ele- 
ments 129 form manually actuated pressure switches 
that give the viewer game options to enhance the recog- 
nition of printed material superimposed on each switch. 
For example, pressing the letter B placed over one 
switch may initiate a repetition of the audio display used 
before in the book to illustrate the letter B in conjunction 
with the picture of a bear, and so on. 



20 
Claims 

1. An electronic book having means for identifying 
printed information (126) using visual and/or audio 

s signals, said means including: 

a) a modular core sheet (116,121,180.216) 
bearing a circuit board layer (1 12,123,186,212) 
and a visual information layer (124,224) for 

10 communicating visual information to a user; 

b) visual and/or audio signal means (125,170) 
actuable to supplement the visual information 
(124,224); 

c) switching means (127,129) in the circuit 
15 board layer (1 1 2, 1 23, 1 86.21 2) associated with 

the visual information and electrically con- 
nected to a power source to activate the visual 
and/or audio signal means (125,1 70) to identify 
the visual information; and 

20 d) means for binding the modular core sheet 

(116,121,180,216) to form a book spine, 
wherein the modular core sheet 
(116,121,180,216) forms at least two pages 
(122) of the book and is configured such that 

25 each page (1 22) includes the visual information 

layer (124,224) and switching means 
(127,129), the modular core sheet 
(116,121,180,216) including electrical paths to 
terminals connected to the power source. 

30 

2. An electronic book according to claim 1 wherein 
each page (122) is separated from its adjacent 
page (1 22) by a fold line (1 1 4, 1 82, 1 84,2 1 4) . 

35 3. An electronic book according to claim 1 or 2, 
wherein said modular core sheet 
(1 16,121,180,216) is a continuous core sheet (180) 
folded about a plurality of fold lines (182,184) in 
accordion fashion to provide a plurality of pages 

40 (122) which are bound along one edge to form the 
spine (140). 

4. An electronic book according to claim 3 wherein the 
circuit board layer (112,123,186.212) comprises a 

45 single continuous circuit board layer (186) on one 
side of the continuous core sheet (180) which 
spans the or each fold line (182,184). 

5. An electronic book according to claim 4 wherein the 
so electrical paths run from each page (122) to termi- 
nals connected to the power source. 

6. An electronic book according to claim 1 or 2, includ- 
ing a plurality of modular core sheets 

55 (116,121,180,216), each modular core sheet 
(116,121,180,216) forming two pages (122) of the 
book, each page (122) being either side of one leaf 
(215). 
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7. An electronic book according to claim 1 or 2 includ- 
ing a plurality of modular core sheets 
(116,121,180,216), each modular core sheet 
(116,121,180,216) forming two pages (122) of the 
book, each page (122) being on one side of each f 5 
two leaves (215) of the book. 

8. An electronic book according to claims 6 or 7 
wherein the circuit board layer (112,123,186,212) 
includes electrical connections which extend 10 
across the fold line (114,182,184,214) between 
adjacent pages (122) 

9. An electronic book according to claim 8 wherein the 
spine is fan-like (221) and includes conductive dr- is 
cuitry (286) thereon for receiving said plurality of 
modular core sheets (116,121,216) such that the 
electrical connections (113) in each core sheet 

(1 16,121 ,216) are coupled to corresponding electri- 
cal connections (223) in said spine (221), said con- 20 
ductive circuitry (286) in said spine (221) forming 
the electrical paths to terminals connected to the 
power source. 



15. An electronic book according to claim 13 wherein 
the visual signal means (125) are light emitting 
diodes comprising semi-conductor dye chips (192) 
bonded directly to said circuit board layer 
(112,123,186,221). 

16. An electronic book according to any preceding 
claim wherein said visual information layer 
(123,214) comprises sheets laminated onto said 
modular core sheets (116,121,180,216) and 
include apertures (128,228) overlapping said visual 
signal means (125) to render the visual signal 
means (125) visible to the user through said aper- 
tures (128.228). 

17. An electronic book according to any of claims 1 to 
15 wherein said visual information layer (124,224) 
comprises sheets laminated onto said modular 
core sheets (1 16,121,180,216) and include translu- 
cent portions (128,228) overlapping said visual sig- 
nal means (125) to render the visual signal means 
(125) visible through said translucent portions 
(128,258). 



10. An electronic book according to claim 9 wherein 25 
each core sheet is sandwiched between corre- 
sponding flaps (222) in said spine (221) to bind the 
plurality of modular core sheets (116,121,216) into 
book format. 

30 

11. An electronic book according to claim 8 wherein 
said plurality of modular core sheets (116,121,216) 
are assembled into book format by bringing each 
modular core sheet (1 16,121,216) together to form 

a book spine (221) so that said electrical connec- 35 
tions (113) are positioned in overlapping relation- 
ship with corresponding electrical connections 
(113) in adjacent modular core sheets 
(116,121,216). 

40 

12. An electronic book according to claim 11 wherein 
the electrical connections (113) electrically coupled 
to corresponding electrical connections (113) in 
adjacent core sheets (116,121,216) in said book 
spine (221) form the electrical paths to terminals 45 
connected to the power source. 

13. An electronic book according to any preceding 
claim wherein said visual signal means (125) is 
selected from the group consisting of light emitting so 
diodes, thermochromic elements and an illuminat- 
ing ink 

14. An electronic book according to claim 13 wherein 
the visual signal means (1 25) is associated with the ss 
circuit board layer (1 12,123,186,212) and is visible 
through the visual information layer (124,224). 



18. An electronic book according to any preceding 
claim including sequence control means (164) for 
energising the visual and/or audio signal means 
(125,170) to supplement the visual information in a 
sequentially organised manner. 

19. An electronic book according to any preceding 
claim wherein the audio signal means (1 70) is pro- 
vided by a voice synthesizer (168) containing audio 
information corresponding to said visual informa- 
tion for communicating said audio information to the 
user, said voice synthesizer (168) being responsive 
to operation of the switching means (127,129). 

20. An electronic book according to claim 19 further 
comprising audio sequence control means (164) 
coupled to said voice synthesizer (168) for sequen- 
tially activating said voice synthesizer (168) to iden- 
tify and describe the visual information being 
viewed by the user according to a predetermined 
sequence. 

21. An electronic book according to claim 20 wherein 
the audio sequence control means (164) is acti- 
vated by the switching means (127,129). 

22. An electronic book according to any preceding 
claim wherein the switching means (127,129) com- 
prises an electromechanical switch operable to acti- 
vate the audio signal means and/or visual means 
(125,170) when the book is opened. 

23. An electronic book according to any preceding 
claim wherein the switching means (127,129) com- 
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prises a photosensitive switch to activate the audio 
signal means and/or visual signal means (125,170) 
when the book is opened. 

24. An electronic book according to claims 22 or 23 s 
wherein the switching means (127,129) is operable 

to activate different audio and/or visual signals 
upon successive operations. 

25. An electronic book according to any of claims 22 to 10 
24 including a mode switch for selecting one set of 
audio and/or visual signals from a group. 

Patentanspruche 

15 

1. Elektronisches Buch mit Mitteln zum Erkennen 
gedruckter Information (126) unter Verwendung 
optischer und/oder akustischer Signale, wobei die 
Mittel umfassen: 

20 

a) ein modulares Kernblatt (116, 121, 180, 
216), das eine Leiterplattenschicht (112, 123, 
186, 212) und eine Bildinformationsschicht 
(124, 224) zur Vermittlung optischer Informa- 
tion an einen Benutzer tragt, 2s 

b) optische und/oder akustische Signalmittel 
(125, 170), die zur Erganzung der optischen 
Information (124, 224) betatigbar sind, 

c) Schaltmittel (127, 129) in der Leiterplatten- 
schicht (112, 123, 186, 212), die der optischen 30 
Information zugeordnet und elektrisch an eine 
Stromquelle angeschlossen sind, urn das opti- 
sche und/oder akustische Signalmittel (125, 
170) zur IdenWizierung der optischen Informa- 
tion zu aktivieren; und 35 

d) Mittel zum Binden des modularen Kernblat- 
tes (116, 121, 180, 216) zur Bildung eines 
BuchrOckens, wobei das modulare Kernblatt 
(116, 121, 180, 216) mindestens zwei Seiten 
(122) des Buches bildet und so gestattet ist, 40 
daB jede Seite (122) die optische Informations- 
schicht (124, 224) und Schaltmittel (127, 129) 
umfaBt, wobei das modulare Kernblatt (116, 
121, 180. 216) elektrische Bahnen zu 
Anschlussen umfaBt, die an die Stromquelle 45 
angeschlossen sind. 

2. Elektronisches Buch nach Anspruch 1, wobei jede 
Seite (122) von ihrer benachbarten Seite (122) 
durch eine Falzlinie (114, 182, 184, 214) getrennt so 
ist. 

3. Elektronisches Buch nach Anspruch 1 oder 2, 
wobei das modulare Kernblatt (116, 121, 180, 216) 

ein durchgehendes Kernblatt (1 80) ist, das urn eine ss 
Mehrzahl von Falzlinien (182, 184) ziehharmonikar- 
tig gefaltet ist, so daft ein Mehrzahl von Seiten 
(122) ber rtgestellt wird, die entiang einer Kante zur 



Bildung des Ruckens (140) gebunden sind. 

4. Elektronisches Buch nach Anspruch 3, wobei die 
Leiterplattenschicht (112, 123, 186, 212) auf einer 
Seite des durchgehenden Kernblattes (180) eine 
einzige durchgehende Leiterplattenschicht (186) 
umfaBt, welche die Oder jede Falzlinie (182, 184) 
Qberspannt. 

5. Elektronisches Buch nach Anspruch 4, wobei die 
elektrischen Bahnen von jeder Seite (122) zu 
Anschlussen verlaufen, die an die Stromquelle 
angeschlossen sind. 

6. Elektronisches Buch nach Anspruch 1 oder 2, 
umfassertd eine Mehrzahl modularer Kernblatter 
(116, 121, 180, 216), wobei jedes modulare Kern- 
blatt (116. 121, 180, 216) zwei Seiten (122) des 
Buches bildet, wobei jede Seite (122) eine Seite 
eines Blattes (215) bildet. 

7. Elektronisches Buch nach Anspruch 1 oder 2, 
umfassend eine Mehrzahl modularer Kernblatter 
(116, 121, 180, 216), wobei jedes modulare Kern- 
blatt (116. 121, 180, 216) zwei Seiten (122) des 
Buches bildet, wobei jede Seite (122) jeweils an 
einer Seite von zwei Biattern (215) des Buches 
liegt 

8. Elektronisches Buch nach Anspruch 6 oder 7, 
wobei die Leiterplattenschicht (112, 123, 186, 212) 
elektrische Verbinder umfaBt, die sich uber die 
Falzlinie (1 14, 182, 184, 214) zwischen benachbar- 
ten Seiten (122) hinweg erstrecken. 

9. Elektronisches Buch nach Anspruch 8, wobei der 
ROcken facherartig (221) ist und darauf eine lei- 
tende Schaltung (286) zur Aufnahme der Mehrzahl 
modularer Kernblatter (116, 121, 216) angeordnet 
ist, so daft die elektrischen Verbinder (113) in 
jedem Kernblatt (116, 121, 216) an entsprechende 
elektrische Verbinder (223) in dem Rucken (221) 
gekoppett sind, wobei die leitende Schaltung (286) 
in dem BuchrOcken (221) die elektrischen Bahnen 
zu den Anschlussen bildet, welche an die Strom- 
quelle angeschlossen sind. 

10. Elektronisches Buch nach Anspruch 9, wobei jedes 
Kernblatt zwischen entsprechenden Lappen (222) 
in dem Rucken (221) liegt. urn die Mehrzahl modu- 
larer Kernblatter (116, 121, 216) zu einem Buchfor- 
mat zu binden. 

11. Elektronisches Buch nach Anspruch 8, wobei die 
Mehrzahl modularer Kernblatter (1 16. 121, 216) zu 
einem Buchformat zusammengefugt werden, 
indem jedes modulare Kernblatt (1 16, 121 , 21 6) zur 
Bildung eines BuchrOckens (221) so zusammenge- 
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legt wird, da(3 die elektrischen Verbinder (113) in 
uberlappendem Verhaitnis mit entsprechenden 
elektrischen Verbindern (113) in benachbarten 
modularen Kernbiattern (116, 121, 216) liegen. 

5 

12. Elektronisches Buch nach Anspruch 11, wobei die 
elektrischen Verbinder (113), die elektrisch mit den 
entsprechenden elektrischen Verbindern (113) in 
benachbarten Kernbiattern (116, 121, 216) in dem 
Buchrucken (221) gekoppelt sind, die elektrischen 10 
Bahnen zu den Anschlussen bilden, die an die 
Stromquelle angeschlossen sind. 

13. Elektronisches Buch nach einem der vorangehen- 
den AnsprOche, wobei das optische Signalmittel is 
(125) aus der aus Leuchtdioden, thermochromi- 
schen Elementen und einer Leuchttinte bestehen- 
den Gruppe ausgewahlt wird. 

14. Elektronisches Buch nach Anspruch 13, wobei das 20 
optische Signalmittel (125) der Leiterplattenschicht 
(112, 123, 186, 212) zugeordnet ist und durch die 
optische Informationsschicht (124, 224) hindurch 
sichtbar ist. 

25 

15. Elektronisches Buch nach Anspruch 13, wobei das 
optische Signalmittel (125) Leuchtdioden umfaGt, 
die Halbleiter-EingieB-Bausteine (192) umfassen, 
die direkt an die Leiterplattenschicht (112, 123, 

1 86, 212) angebunden sind. 30 

16. Elektronisches Buch nach einem der vorangehen- 
den Anspruche, wobei die optische Informations- 
schicht (123, 214) Schichten umfaBt, die auf die 
modularen Kembiatter (116, 121, 180, 216) lami- 35 
niert sind und Offnungen (128, 228) umfassen, die 
uber dem optischen Signalmittel (125) liegen, urn 
das optische Signalmittel (125) fur den Benutzer 
durch die Offnungen (128, 228) hindurch sichtbar 

zu machen. 40 

17. Elektronisches Buch nach einem der Anspruche 1 
bis 15, wobei die optische Informationsschicht 
(124, 224) Schichten umfa&t, die auf die modularen 
Kembiatter (116, 121, 180, 216) laminiert sind und 45 
transluzente Abschnitte (128, 228) umfassen, die 
uber dem optischen Signalmittel (125) liegen, urn 
das optische Signalmittel (125) for den Benutzer 
durch die transluzenten Abschnitte (128, 258) hin- 
durch sichtbar zu machen. so 

18. Elektronisches Buch nach einem der vorangehen- 
den Anspruche, enthaftend Sequenzsteuermittel 
(164) zum Erregen der optischen und/oder akusti- 
schen Signalmittel (125. 170) zur Erganzung der 55 
optischen Information in sequentiell organisierter 
Weise. 



19. Elektronisches Buch nach einem der vorangehen- 
den Anspruche, wobei das akustische Signalmittel 
(170) durch einen Sprachsynthesizer (168) bereit- 
gestellt wird, der akustische Information enthait, die 
der optischen Informati n entspricht, urn dem 
Benutzer die akustische Information zu liefern, 
wobei der Sprachsynthesizer (168) auf die Betati- 
gungdes Schaltmittels (128, 129) anspricht 

20. Elektronisches Buch nach Anspruch 19, des weite- 
ren umfassend akustische Sequenzsteuermittel 
(164), die an den Sprachsynthesizer (168) gekop- 
pelt sind, urn den Sprachsynthesizer (168) sequen- 
tiell zu aktivieren, urn die optische Information, die 
von dem Benutzer betrachtet wird, nach einer vor- 
bestimmten Sequenz zu iderrtrfizieren und zu 
beschreiben. 

21. Elektronisches Buch nach Anspruch 20. wobei das 
akustische Sequenzsteuermittel (164) durch das 
Schaltmittel (127, 129) aktiviert wird. 

22. Elektronisches Buch nach einem der vorangehen- 
den Anspruche, wobei das Schaltmittel (127, 129) 
einen elektromechanischen Schalter umfaBt, der 
zum Aktivieren des akustischen Signalmittels 
und/oder des optischen Mittels (125, 170) betatig- 
bar ist, wenn das Buch geflffnet wird. 

23. Elektronisches Buch nach einem der vorangehen- 
den AnsprQche, wobei das Schaltmittel (127, 129) 
einen lichtempfindlichen Schalter umfaBt, urn das 
akustische Signalmittel und/oder das optische 
Signalmittel (125, 170) zu aktivieren, wenn das 
Buch gedffnet wird. 

24. Elektronisches Buch nach Anspruch 22 oder 23, 
wobei das Schaltmittel (127, 129) betatigbar ist. urn 
verschiedene akustische und/oder optische 
Signale bei aufeinanderfolgenden Betatigungen zu 
aktivieren. 

25. Elektronisches Buch nach einem der Anspruche 22 
bis 24, umfassend einen ModusschaKer zum Aus- 
wahlen eines Satzes akustischer und/oder opti- 
scher Signale aus einer Gruppe. 

Revendlcations 

1 . Un livre 6lectronique comportant des moyens pour 
('identification dlnformation visuelle (126) en utili- 
sant des signaux visuels et/ou audio, ces moyens 
comprenant : 

a) une feuille dme modulaire (116, 121, 180, 
216) portent une couche formant circuit en pla- 
que (1 12. 123, 186, 212), et une couche d'infor- 
mation visuelle (124, 224) pour communiquer 
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I'information visuelle & un utilisateur ; 

b) des moyens demission de signaux visuels 
et/ou audio (125, 170) actionnables pour sup- 
pl6menter I'information visuelle (124, 224) ; 

c) des moyens de commutation (127, 129) 5 
dans la couche formant circuit en plaque (1 12, 
123, 186, 212), associ6s a llnformation 
visuelle et connects 6lectriquement a une 
source d'6nergie pour activer les moyens 
demission de signaux visuels et/ou audio (1 25, 10 
1 70) en vue d'identif ier I'information visuelle ; et 

d) des moyens pour relier la feuille ame modu- 
laire (116. 121, 180, 216) de manure a former 
le dos d'un livre, la feuille ame modulaire (1 16, 
121, 180, 216) formant au moins deux pages 75 
(122) du livre et 6tarrt configure de mantere 
telle que chaque page (122) inclut la couche 
d'information visuelle (124, 224) et les moyens 

de commutation (127, 129), la feuille ame 
modulaire (116, 121, 180, 216) incluant des 20 
trajets 6lectriques vers des bornes connectees 
a la source d'6nergie. 

2. Un livre 6lectronique selon la revendication 1 , dans 
lequel chaque page (122) est s6par6e de sa page 2s 
adjacente (122) par une iigne de phage (114, 182, 
184,214). 

3. Un livre 6lectronique selon la revendication 1 ou 2, 
dans lequel ladrte feuille ame modulaire (116, 121, 30 
180, 216) est une feuille ame continue (180) repine 
suivant une plurality de lignes de pliage (182, 184) 

a la mani&re d'un accordion, pour constituer une 
plurality de pages (122) qui sont relives le long d'un 
bord, pour former le dos (1 40). 55 

4. Un livre 6lectronique selon la revendication 3, dans 
lequel la couche formant circuit en plaque (112, 
123, 186, 212) comprend une couche formant cir- 
cuit en plaque unique continue (186) sur un c6t§ de 40 
la feuille ame continue (180) qui traverse la, ou cha- 
que, Iigne de pliage (182, 184). 

5. Un livre 6lectronique selon la revendication 4, dans 
lequel les trajets 6lectriques s'6tendent depuis cha- 45 
que page (122) jusqu'aux bornes connect6es a la 
source d'6nergie. 

6. Un livre 6lectronique selon la revendication 1 ou 2, 
incluant une plurality de feuilles ames modulaires so 
(116, 121, 180, 216), chaque feuille §me modulaire 
(116, 121, 180, 216) formant deux pages (122) du 
livre, chaque page (122) 6tant Tun ou I'autre c6t6 
d'un feuillet (215). 

55 

7. Un livre 6lectronique selon la revendication 1 ou 2, 
incluant une plurality de feuilles ames modulaires 
(116, 121, 180, 216), chaque feuille dme modulaire 



(116, 121, 180, 216) formant deux pages (122) du 
livre, chaque page (122) 6tant sur un cdt<§ de cha- 
cun des deux feuillets (215) du livre. 

8. Un livre 6lectronique selon les revendications 6 ou 
7, dans lequel la couche formant circuit en plaque 
(112, 123, 186, 212) inclut des connexions 6lectri- 
ques qui s'&endent a travers la Iigne de pliage 
(114, 182, 184, 214) entre les pages adjacentes 
(122). 

9. Un livre 6lectronique selon la revendication 8, dans 
lequel le dos est en forme d'6ventail (221) et inclut 
sur lui un circuit conducteur (286) pour recevoir 
ladite plurality de feuilles ames modulaires (116, 
121, 216), de telle manure que les connexions 
6lectriques (113) de chaque feuille ame (116, 121, 
216) soient coupl6es aux connexions 6lectriques 
correspondantes (223) dans ledit dos (221), ledit 
circuit conducteur (286) dans ledit dos (221) for- 
mant les trajets 6lectriques allant aux bornes con- 
nectees k la source d*6nergie. 

10. Un livre Electron ique selon la revendication 9, dans 
lequel chaque feuille dme est prise en sandwich 
entre des replis correspondents (222) dans ledit 
dos (221) de manure a relier la plurality de feuilles 
ames modulaires (116, 121, 216) sous forme de 
livre. 

11. Un livre 6lectronique selon la revendication 8, dans 
lequel ladite plurality de feuilles ames modulaires 
(116, 121, 216) sont assemblies sous forme de 
livre en r6unissant ensemble chaque feuille ame 
modulaire (116, 121, 216) pour former le dos d'un 
livre (221) de manure telle que lesdites connexions 
Slectriques (113) sont dispos6es en se superpo- 
sant aux connexions 6lectriques (113) correspon- 
dantes des feuilles ames modulaires adjacentes 
(116, 121,216). 

12. Un livre 6lectronique selon la revendication 11, 
dans lequel les connexions 6lectriques (113) 6lec- 
triquement couptees aux connexions 6lectriques 
(113) correspondantes des feuilles ames adjacen- 
tes (1 1 6, 121 , 216) dans ledit dos du livre (221) fer- 
ment les trajets 6lectriques allant aux bornes 
connectives a la source d'6nergie. 

13. Un livre 6lectronique selon Tune quelconque des 
revendications pr6c6dentes, dans lequel lesdits 
moyens d'6mission de signaux visuels (125) sont 
choisis dans le groupe constitu6 par les diodes 
Smettricesde lumifcre, les 6l6mentsthermochromi- 
ques et une encre illuminante. 

14. Un livre 6lectronique selon la revendication 13, 
dans lequel les moyens demission de signaux 
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visuels (125) sont assoctes a ta couche formant cir- 
cuit en plaque (112, 123, 186, 212) et sont visibles 
a travers la couche d'information visuelle (124, 
224). 

5 

15. Un livre 6lectronique selon la revendication 13, 
dans lequel les moyens demission de signaux 
visuels (1 25) sont des diodes 6mettrices de lumi^re 
comprenant des chips de semi-conducteur matri- 
ces ( 1 92) f ix6s directement a ladite couche formant 10 
circuit en plaque (112, 123, 186, 221). 

16. Un livre 6lectronique selon Tune quelconque des 
revendications pr6c6dentes, dans lequel ladite cou- 
che dlnformation visuelle (123, 214) comprend des 15 
feuilles Iamin6es sur lesdites feuilles ames modu- 
laires (1 16, 121 , 180. 216) et comporte des ouver- 
tures (128, 228) superposees auxdits moyens 
demission de signaux visuels (125) de manure a 
rendre les moyens demission de signaux visuels 20 
(125) visibles a I'utilisateur a travers lesdites ouver- 
tures (128, 228). 

17. Un livre 6lectronique selon Tune quelconque des 
revendications 1 a 15, dans lequel ladite couche 25 
d'information visuelle (124, 224) comprend des 
feuilles lamin&es sur lesdites feuilles ames modu- 
laires (116, 121, 180, 216) et comporte des por- 
tions translucides (128, 228) superposes auxdits 
moyens demission de signaux visuels (125), en 30 
vue de rendre visibles les moyens demission de 
signaux visuels (125) a travers lesdites portions 
translucides (128, 228). 



21. Un livre eiectronique selon la revendication 20, 
dans lequel les moyens de contrdle de sequences 
audio (164 sont actives par les moyens de commu- 
tation (127, 129). 

22. Un livre Slectronique selon Tune quelconque des 
revendications pr6c6dentes, dans lequel les 
moyens de commutation (127, 129) comprennent 
un commutateur $ectrom6canique pouvant fonc- 
tionner pour activer les moyens demission de 
signaux audio et/ou les moyens demission de 
signaux visuels (125, 170) quand on ouvre le livre. 

23. Un livre 6lectronique selon I'une quelconque des 
revendications pr6c6dentes, dans lequel les 
moyens de commutation (127, 129) comprennent 
un commutateur photosensible pour activer les 
moyens demission de signaux audio et/ou les 
moyens demission de signaux visuels (125, 127) 
quand on ouvre le livre. 

24. Un livre glectronique selon les revendications 22 ou 
23, dans lequel les moyens de commutation (127, 
129) peuvent fbnctionner pour activer difterents 
signaux audio et/ou visuels lors d'op6rations suc- 
cessives. 

25. Un livre electronique selon Tune quelconque des 
revendications 22 a 24, comportant un commuta- 
teur de mode en vue de s6lectionner un ensemble 
de signaux audio et/ou visuels dans un groupe. 



18. Un livre Electronique selon I'une quelconque des 35 
revendications pr6c6dentes, incluant des moyens 

de contrdle de sequences (164) pour exciter les 
moyens demission de signaux visuels et/ou audio 
(125, 1 70) de mantere a supplementer I'information 
visuelle d'une manure organis6e sSquentiellement 40 

19. Un livre Electronique selon Tune quelconque des 
revendications pr6c6dentes, dans lequel les 
moyens demission de signaux audio (170) sont 
constitu6s par un synth6tiseur de voix (168) conte- 45 
nant une information audio correspondant a ladite 
information visuelle en vue de communiquer ladite 
information audio a I'utilisateur, ledit synth6tiseur 

de voix 6tant commands par le fbnctionnement des 
moyens de commutation (127, 129). so 

20. Un livre 6lectronique selon la revendication 19, 
comprenant au surplus des moyens de contrdle de 
sequences audio (164) couplds audit synth&iseur 

de voix (1 68) de manifcre a activer s6quentiellement ss 
ledit synth&iseur de voix (168) pour identifier et 
d6crire I'information visuelle observ6e par I'utilisa- 
teur conform6ment a une s6quence pr6d6termin6e. 
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